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From (5) and (1) it is seen that A=S, B=-4, 0=3. 

:.x=3a, y= — ih, 2=3(7. 

In like manner, x=da, y=Sb, z=—ic, and x=—ia, y=3b, 3=3c. 

Also solved by M. E. Qraber, Grace M. Bareis, E. L. Sherwood, Christian Hornang, F. P. Matz, 
G. B. M. Zerr, and the Proposer. 

216. Proposed by L. E. NEWCOMB. Los Gatos. Cal. 

Express by radicals the roots of x^ -f-ax* -\-bx^ -\-ia^ x'^ + iabx+c=0. 

I. Solution bjr E. L. SHEEWOOD. 

x« + ax* +ia»a;« +6a;» -\-^abx-\-e=0, (a;» ■■|-iaa;)2 + 6(a;«+ Jax) ^ (.=0, whence 
we have, by solving the quadratic 

, , , , 2&-&2+4C . , , , , 26+&=-4c „ 
x^ +lax H -^ — =0, or a;' +^ax-\ !— j =0, 

whence by Cardan's method, Burnside and Panton, p. 108, 

VP ff^p '^ iu'\/p 
where p=:J[p/'((?2+4£r3)_Gf], and (?= -. or — ^ , H=\a. 

II. Solution bj Q. B. M. ZEBB, A. M., Ph. D.. Parsons. W. Va. 
Write the equation as follows : 

a;2(a;2 +ia)«+&a;(a;2 + Ja) + c=0. 

Let a;(a;*+ia)=a;'+^ax— 2/. -^y^ 4 'by-\-c=0. 

-6±l/(6^-4c) 
••2'- 2 

Let (o be an imaginary cube root of unity, and let m, n be the roots of 
P-yt-a^/2l6=0. 

^•,x=m-\-n, x--cum-\-oj^n, x=^(o''m + tun. 

As y has two values, the six values of x are expressed as radicals. 

Also solved by J. Scheffer, G. W. Greenwood, Elmer Schuyler, F. P. Matz, and the Proposer. 

217. Proposed by F. P. MATZ, Sc. D., Ph. D., Beading. Pa. 

Find the condition that Il=x^ —bx^ + cx^-\-dx—e shall be the product of 
a complete square and a complete cube. 

I. Solution by G. W. 8BEENW00D, M. A. (Ozon), Lebanon, III. 

The factors must be of the form 

ix^-2ax + a^Xx^+2ax^+^+^), 
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henee 6=fa*, c^—^^a^, (Zr=|^a*, e=^a^, and therefore 



J^=-^w=i|^l-;l^ 



27e_ 
8 



II. Solution by £. L. EICH, Lehigh Uniiersity. 

Consider the cube, x^-\-Spx^-\-Sp^x-\-x^, and the square, x^ ■\-2qx-\-q^ . 
Their product is, 

Then the first condition is 2g+3/)=:0 or g=— |p. The other conditions 
for the values of the coefficients gotten by equating coefficients, and substituting 
the first condition are, 

ft— J^p2, c=— fp^ d=i^p*, e=— fp5. 

Also solved by J. ScheOer, Q. B. M. Zerr, Elmer Schuyler, and F. P. Matz, 

218. Proposed by SADL EPST£EN. The University of Chicago, Chicago, 111. 
n (. 2"+* 1 

Prove that 2 — ^-=: — -n — where c- is the coefficient of ar in the expan- 

r=0»'+l W + 1 '^ ^ 

sion of (1+a:)". 

I. Solution by 6. W. GBEENWOOD, M. A. (Oxon), and HOWAED M. ARMSTSONG. 

r=n c r^ f^ 2"+! 1 

2 — h-= I CCo+c,a;+Csic2 + + c„^"]da;=) (l+xYdx= . 

r=0 "-pJ. "^ *' W + 1 

II. Solution by J. SCHEFFEB, Eee Mar College. 

By the binomial theorem 
2»+i-l^(l+l)»+i_l=(n-M)+('*+l>"' (n+l)n(«-l) , 



1.2 ' 1.2.3 



2'»+i-l 1 , M . «(«-!) 



■=l+T^o + 



n+1 ^ 1.2 "^ 1.2.3 



=>+i®-*(2)--J.^- 



III. Solution by CHBISTIAN H0BNUN6. Heidelberg University. TiSin, Ohio. 

Jo^^'» "^*'' +*'' +*'« + 1^:+''- ^1^'" 



2 ! ' *■ 3 ! ' w+1 



w+l'- ' ' -^ ^ ' ^ ' " 2! 



